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AbstrACt
Objective To examine the impact of caesarean section on 
breastfeeding indicators—early initiation of breastfeeding, 
exclusive breastfeeding under 6 months and children ever 
breastfed (at least once)—in sub-Saharan Africa.
Design Secondary analysis of Demographic and Health 
Surveys (DHS).
setting Thirty-three low-income and middle-income 
countries with a survey conducted between 2010 and 
2017/2018.
Participants Women aged 15–49 years with a singleton 
live last birth during the 2 years preceding the survey.
Main outcome measures We analysed the DHS data to 
examine the impact of caesarean section on breastfeeding 
indicators using the modified Poisson regression models 
for each country adjusted for potential confounders. For 
each breastfeeding indicator, the within-country adjusted 
prevalence ratios (aPR) were pooled in random-effects 
meta-analysis.
results The within-country analyses showed, compared 
with vaginal birth, caesarean section was associated with 
aPR for early initiation of breastfeeding that ranged from 
0.24 (95% CI 0.17 to 0.33) in Tanzania to 0.89 (95% CI 0.78 
to 1.00) in South Africa. The aPR for exclusive breastfeeding 
under 6 months ranged from 0.58 (95% CI 0.34 to 0.98) in 
Angola to 1.93 (95% CI 0.46 to 8.10) in Cote d'Ivoire, while 
the aPR for children ever breastfed ranged from 0.91 (95% 
CI 0.82 to 1.02) in Gabon to 1.02 (95% CI 0.99 to 1.04) in 
Gambia. The meta-analysis showed caesarean section was 
associated with a 46% lower prevalence of early initiation 
of breastfeeding (pooled aPR, 0.54 (95% CI 0.48 to 0.60)). 
However, meta-analysis indicated little association with 
exclusive breastfeeding under 6 months (pooled aPR, 0.94 
(95% CI 0.88 to 1.01)) and children ever breastfed (pooled 
aPR, 0.98 (95% CI 0.98 to 0.99)) among caesarean versus 
vaginally born children.
Conclusions Caesarean section had a negative influence 
on early initiation of breastfeeding but showed little 
difference in exclusive breastfeeding under 6 months and 
children ever breastfed in sub-Saharan Africa.
IntrODuCtIOn
Breastfeeding provides protection against 
infection, prevents neonatal death and 
improves childhood nutritional status.1 2 
Moreover, breastfeeding has other numerous 
benefits for newborns, including reduction 
in risk of diarrhoea and respiratory tract 
infections, otitis media, asthma and aller-
gies.1 3–7 Breastfeeding has also been shown 
to reduce risks of type 2 diabetes,1 8 breast 
and ovarian cancer for mothers.1 9 The World 
Health Organization (WHO) recommends 
mothers initiate breastfeeding within 1 hour 
of birth and exclusive breastfeeding under 6 
months of life, with continued breastfeeding 
together with complementary feeding for 
2 years to enhance growth, development and 
health of the child.10 11 However, only 37% of 
infants younger than 6 months are exclusively 
breastfed in low-income and middle-income 
countries,1 suggesting the need for inter-
ventions to increase uptake and duration of 
breastfeeding.
Obstetrical interventions during labour 
and childbirth, such as caesarean section, 
strengths and limitations of this study
 ► This study used nationally representative 
Demographic and Health Surveys (DHS) data on a 
large number of countries (n=33 countries) over a 
long time period (2010–2017/2018).
 ► We performed analyses adjusted for potential con-
founders for each of the 33 countries in sub-Sa-
haran Africa to examine the impact of caesarean 
section on breastfeeding indicators, and this helped 
us understand how the estimates (adjusted preva-
lence ratios) differ across countries.
 ► In addition to the within-country adjusted analyses, 
we conducted random-effects meta-analysis to 
summarise the available evidence regarding the es-
timate of the impact of caesarean section on breast-
feeding indicators in sub-Saharan Africa.
 ► DHS data do not distinguish whether the caesarean 
section was medically indicated or not.
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influence women’s breastfeeding practices and are 
among the causes for concern, given the rising caesarean 
section rates worldwide. The breastfeeding experiences 
of women who underwent caesarean section can be influ-
enced by several factors, including mothers’ health and 
emotional reactions to the surgery as well as infant health 
and behaviour. For instance, women’s restricted mobility 
in the early days after caesarean birth may hinder efforts 
to provide basic infant care, including breastfeeding.12 
As the postoperative pain may be severe, particularly in 
the first 24 hours, it affects the breastfeeding experience 
of women.13 14 Likewise, due to the potential for physical 
separation of the mother and infant, given the higher risk 
of infant admission to neonatal intensive care unit as a 
consequence of respiratory disorders, there might be a 
lesser likelihood of timely initiation of breastfeeding.15
On the other hand, it is hypothesised that the hormonal 
pathway that stimulates ‘lactogenesis’ may be disturbed 
by caesarean section due to maternal stress or decreased 
oxytocin secretion, and this, in turn, may delay milk 
production.16–18 As planned caesarean births are usually 
performed prior to the onset of labour, there is a possi-
bility that decreased breastfeeding initiation may be 
attributed to these physiological reasons.
Previous evidence suggested that caesarean birth was 
associated with lower prevalence of early initiation of 
breastfeeding among mothers. For instance, in a study 
conducted in Canada, it was demonstrated that fewer 
women who had planned caesarean birth reported 
the practice of early initiation of breastfeeding when 
compared with women who did not have planned 
caesarean birth or had vaginal birth.19 Similarly, in a 
systematic review and meta‐analysis involving 53 studies 
from 33 low-income, middle-income and high-income 
countries with no country from Africa, it was found that 
early initiation of breastfeeding was lower among infants 
delivered by caesarean section (pooled OR, 0.57; 95% CI 
0.50 to 0.64) compared with infants born vaginally.20
Currently, much of the available evidence regarding 
the impact of caesarean section on breastfeeding is 
generated from high-income countries. In low-income 
and middle-income countries, even though the caesarean 
section rate is increasing, there is substantial inequalities 
which may suggest inadequate access among the poorest 
women and overuse of caesarean section for non-medical 
indications among the richest population subgroups.21 
Moreover, unequal access to caesarean section due to 
deficiencies in transport, surgical facilities and shortage 
of skilled birth attendants will result in delay in accessing 
emergency caesarean section, which is usually accessible 
at specialised health facilities, and this may lead to nega-
tive outcomes.22–24 For example, breastfeeding after emer-
gency caesarean section performed due to complicated 
labour may be more stressful for both mother and baby. 
However, there is limited insight regarding the impact 
of caesarean section on breastfeeding indicators—early 
initiation of breastfeeding (within the first hour), exclu-
sive breastfeeding under 6 months and children ever 
breastfed (at least once)—in low-income and middle-in-
come countries in sub-Saharan Africa. The purpose of this 
study was to examine the impact of caesarean section on 
breastfeeding indicators in 33 countries in sub-Saharan 
Africa and to summarise the findings in a random-effects 
meta-analysis by combining the effect estimates analysed 
individually to provide a consolidated effect estimate of 
the impact of caesarean section on breastfeeding indica-
tors in sub-Saharan Africa.
MethODs
Data sources
We obtained data from most recent Demographic and 
Health Surveys (DHS) conducted in 33 sub-Saharan 
African countries from 2010 to 2017/2018. These coun-
tries were selected based on the availability of the most 
recent standard DHS data in each nation. We restricted 
our analysis to sub-Saharan Africa to avoid incompara-
bility issues and the time period (2010-2017/2018) was 
selected to insure enough coverage of a full range of 
contemporaneous events in DHS within each country 
(eg, increase in caesarean section rates and changes in 
breastfeeding practices).
The DHS are widely available high-quality data source 
in low-income and middle-income countries and are 
comparable for studies across nations. DHS uses a stan-
dardised methodology and identical core questionnaire 
to collect nationally representative information about 
sociodemographic characteristics and health indica-
tors such as maternal and child health, nutrition, HIV/
AIDS, malaria and family planning. The details about the 
methodology and standards for protecting the privacy of 
study participants in all DHS can be accessed from the 
DHS Program (https:// dhsprogram. com/ What- We- Do/ 
methodology. cfm). The DHS Program produces the final 
edited data files and make freely available to data users 
worldwide. The DHS Country Report, which includes the 
comprehensive survey results and country survey specific-
ities (ie, sample design, non-response rate, estimates of 
sampling errors, data quality tables) for each country can 
also be accessed online (https:// dhsprogram. com/ publi-
cations/ publications- by- type. cfm).
exposure
The DHS questionnaire asks women about pregnancy, 
antenatal care and methods of delivery, including 
caesarean section for the most recent birth in the 2 years 
before the survey. The self-reported data on caesarean 
section rates collected for DHS, compared with facili-
ty-based records of caesarean sections, are found to be 
reliable in developing countries.25 In the current study, 
the exposure group comprised singleton last born chil-
dren delivered by caesarean section while the unexposed 
group comprised children born vaginally in the 2 years 
before the survey.
Outcome
Respondents were asked a number of questions regarding 
breastfeeding practices, the length of breastfeeding, 
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Figure 1 Flow scheme for country selection based on 
inclusion and exclusion criteria. DHS, Demographic and 
Health Surveys.
about children’s consumption of liquids and solid food 
and micronutrient supplementation. Breastfeeding ques-
tions included whether the child was ever breastfed; how 
long after birth before the newborn was put to the breast; 
whether the baby was given anything to drink or eat other 
than breast milk; the type of drink given to the child and 
whether the child was still breastfeeding. Based on this 
information, three breastfeeding indicator variables—
early initiation of breastfeeding, exclusive breastfeeding 
under 6 months and children ever breastfed—were 
computed and used as an outcome of interest for this 
study. According to the WHO definitions,11 ‘early initia-
tion of breastfeeding’ is defined as being put to the breast 
within an hour of birth. ‘Exclusive breastfeeding under 
6 months’ is consuming only breastmilk (no other fluids 
or foods) from 0 to 5 months. ‘Children ever breastfed’ 
is the proportion of children born in the last 24 months 
who were ever breastfed (at least once).
Confounding
The following potential confounders were identified 
based on a priori subject matter and expert knowledge. 
They included pregnancy planning, birth weight, region 
of residence, sex of child, mother’s age at birth (in years), 
mother’s education, birth order, number of antenatal 
visits, maternal tobacco use, place of delivery, household 
wealth quintile, mother’s occupation, distance to health 
facility and urban/rural residence. Mother’s age at birth 
was calculated as a difference (in years) between infant’s 
date of birth and mother’s date of birth. DHS computes 
the wealth index for each survey based on household 
assets using principal components analyses26 and catego-
rises households into wealth quintiles. These asset-based 
measures represent the wealth distribution relative to 
other households within each country. They are widely 
used and are consistent with comparisons to household 
expenditures and the measurement of inequalities in 
child mortality, education and healthcare use in low-in-
come and middle-income countries.27 The detail descrip-
tion of the variables included in this study along with 
Directed Acyclic Graph (DAG) are presented in online 
web appendices 1–5.
statistical analysis
All analyses were weighted to be nationally represen-
tative and the analyses involved two phases. First, the 
modified Poisson regression models (using generalised 
linear model with a log link and a Poisson distribution 
in STATA28) was used for each country to calculate unad-
justed and adjusted prevalence ratios (aPR) and their 
95% CIs for each breastfeeding indicator (early initia-
tion of breastfeeding, exclusive breastfeeding under 6 
months and children ever breastfed) associated with indi-
vidual-level caesarean delivery versus vaginal birth. The 
formula for the modified Poisson regression is given by 
Zou29:
 log
[
pi
(
xi
)]
= α+ βxi 
 
l
(
α,β
)
= C.
n∑
i=1
[
yi
(
α + βxi
)− exp (α + βxi)]
 
Second, meta-analyses were done to obtain pooled aPR 
of these associations for each breastfeeding indicator. 
To account for between-country variation in effect esti-
mates, we conducted random-effects meta-analysis using 
inverse variance weighting using ‘metan’ command 
in STATA. All the 33 countries data analysed individu-
ally were included in the meta-analyses of the effect of 
caesarean section on early initiation of breastfeeding and 
children ever breastfed. However, for exclusive breast-
feeding under 6 months, data from Chad were unable 
to be included because of small sample with almost no 
exclusive breastfeeding under 6 months and the model 
could not coverage. We used the I2 to measure statistical 
heterogeneity and the possible sources of heteroge-
neity were explored using a post hoc subgroup anal-
yses based on the following subgroups: (1) categorising 
the countries by region—East Africa, Southern Africa, 
West Africa and Central Africa; (2) by rate of caesarean 
section categories—low (<5%), medium (5%–15%) 
and high (>15%) and (3) by prevalence of early initia-
tion of breastfeeding categories—≤50% and>50%. The 
subcategories for geographic regions are according to 
United Nations geoscheme while the subcategories for 
caesarean section rates and prevalence of early initia-
tion of breastfeeding were decided based on a previous 
study30 and expert opinion, respectively. All analyses in 
this study were conducted using STATA/SE V.15.1 (Stata 
Corporation).
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Table 1 Among last-born children who were born in the last 2 years before the survey, percentage of live singleton births 
delivered by caesarean section, prevalence of early initiation of breastfeeding, prevalence of exclusive breastfeeding under 6 
months and prevalence of children ever breastfed, 33 sub-Saharan African countries (2010–2017/2018)
Country Year of DHS
Caesarean 
section rate
(%)
Prevalence of early 
initiation of BF
(%)
Prevalence of 
exclusive BF 
under 6 months
(%)
Prevalence of 
children ever 
breastfed
(%)
Ethiopia 2016 2.6 73.5 57.8 96.9
Namibia 2013 15.6 71.5 48.7 95.8
Burkina Faso 2010 2.0 42.3 24.7 99.2
Burundi 2016–2017 5.3 85.4 83.6 99.0
Togo 2013–2014 7.1 60.8 57.1 98.1
Benin 2017–2018 4.9 54.3 41.5 96.7
Cameroon 2011 4.7 39.8 20.2 97.4
Comoros 2012 11.4 33.8 12.5 93.1
Congo Bra 2011–2012 6.6 23.5 20.6 94.8
Congo DR 2013–2014 5.1 52.2 47.7 98.2
Cote d'Ivoire 2011–2012 2.9 31.0 12.4 96.8
Gabon 2012 10.1 32.6 6.1 89.9
Senegal 2010–2011 4.8 48.3 39.2 97.8
Gambia 2013 1.9 51.7 46.8 98.8
Ghana 2014 12.0 55.6 52.7 98.4
Guinea 2012 3.0 16.4 20.7 98.1
Liberia 2013 4.1 61.6 55.8 98.4
Mali 2012–2013 2.9 57.9 33.8 97.3
Mozambique 2011 3.9 76.8 41.3 97.4
Niger 2012 1.2 53.2 23.3 98.9
Nigeria 2013 2.1 33.3 17.5 97.9
Rwanda 2014–2015 13.0 80.8 88.0 98.8
Sierra Leone 2013 3.8 54.4 32.5 97.2
Zambia 2014–2015 4.5 65.9 73.0 97.8
Chad 2014–2015 1.5 23.0 0.3 98.1
Angola 2015–2016 3.9 48.4 37.5 95.0
Tanzania 2015–2016 6.3 51.5 59.2 98.4
Zimbabwe 2015 5.7 58.0 47.3 98.4
Malawi 2015–2016 6.4 76.7 61.2 97.9
Lesotho 2014 9.9 65.3 66.9 95.4
Kenya 2014 8.0 62.3 61.9 98.8
Uganda 2016 7.2 66.2 65.6 97.6
South Africa 2016 24.3 67.6 32.2 84.4
BF, breastfeeding; Congo Bra, Congo-Brazzaville; Congo DR, Democratic Republic of the Congo; DHS, Demographic and Health Surveys.
Patient and public involvement
No patients were involved in setting the research ques-
tion or the outcome measures nor were they involved in 
the design and implementation of the study. No patients 
were asked to advise on interpretation or writing up of 
results. There are no plans to disseminate the results of 
the research to study participants or the relevant patient 
community.
results
The preparation of a DAG a priori helped identify the 
minimum set of variables needed to reduce confounding 
in the association between the exposure (caesarean 
section) and the outcomes (breastfeeding indicators). 
The DAG is shown in online supplementary appendix 1.
Data were eligible for inclusion in this study if they were 
from a sub-Saharan Africa and involved standardised DHS 
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Table 2 Crude and multivariable-adjusted prevalence ratios for early initiation of breastfeeding associated with caesarean 
versus vaginal births
Country Year of DHS Sample size
Unadjusted PR
(95% CI)
Adjusted PR*
(95% CI)
Ethiopia 2016 4021 0.50 (0.35 to 0.71) 0.46 (0.32 to 0.66)
Namibia 2013 2021 0.71 (0.62 to 0.81) 0.71 (0.62 to 0.80)
Burkina Faso 2010 5745 0.90 (0.68 to 1.18) 0.77 (0.60 to 1.00)
Burundi 2016–2017 5182 0.40 (0.34 to 0.48) 0.40 (0.33 to 0.47)
Togo 2013–2014 2707 0.60 (0.48 to 0.75) 0.55 (0.45 to 0.68)
Benin 2017–2018 5337 0.46 (0.37 to 0.58) 0.47 (0.38 to 0.59)
Cameroon 2011 4604 0.86 (0.68 to 1.09) 0.82 (0.65 to 1.04)
Comoros 2012 1228 0.50 (0.31 to 0.81) 0.52 (0.33 to 0.83)
Congo Bra 2011–2012 3754 0.42 (0.22 to 0.82) 0.44 (0.23 to 0.85)
Congo DR 2013–2014 7189 0.47 (0.36 to 0.60) 0.44 (0.34 to 0.57)
Cote d'Ivoire 2011–2012 3037 0.44 (0.24 to 0.81) 0.48 (0.26 to 0.90)
Gabon 2012 2452 0.27 (0.14 to 0.50) 0.29 (0.15 to 0.56)
Senegal 2010–2011 4809 0.59 (0.43 to 0.81) 0.57 (0.42 to 0.78)
Gambia 2013 3429 0.69 (0.43 to 1.11) 0.77 (0.47 to 1.25)
Ghana 2014 2281 0.47 (0.36 to 0.60) 0.46 (0.35 to 0.59)
Guinea 2012 2748 0.49 (0.16 to 1.50) 0.47 (0.15 to 1.46)
Liberia 2013 3001 0.43 (0.28 to 0.65) 0.45 (0.30 to 0.69)
Mali 2012–2013 3884 0.64 (0.50 to 0.82) 0.60 (0.47 to 0.77)
Mozambique 2011 4519 0.80 (0.70 to 0.91) 0.79 (0.70 to 0.90)
Niger 2012 4668 0.75 (0.54 to 1.03) 0.58 (0.42 to 0.81)
Nigeria 2013 12 175 0.62 (0.47 to 0.81) 0.49 (0.38 to 0.64)
Rwanda 2014–2015 3127 0.50 (0.45 to 0.57) 0.50 (0.45 to 0.57)
Sierra Leone 2013 4569 0.70 (0.56 to 0.87) 0.68 (0.56 to 0.84)
Zambia 2014–2015 5013 0.58 (0.48 to 0.71) 0.56 (0.47 to 0.68)
Chad 2014–2015 6493 0.32 (0.13 to 0.75) 0.35 (0.15 to 0.82)
Angola 2015–2016 5738 0.52 (0.36 to 0.74) 0.47 (0.34 to 0.67)
Tanzania 2015–2016 4153 0.29 (0.21 to 0.41) 0.24 (0.17 to 0.33)
Zimbabwe 2015 2330 0.36 (0.26 to 0.51) 0.35 (0.25 to 0.49)
Malawi 2015–2016 6561 0.66 (0.58 to 0.74) 0.67 (0.60 to 0.75)
Lesotho 2014 1368 0.58 (0.45 to 0.75) 0.59 (0.46 to 0.76)
Kenya 2014 3762 0.49 (0.38 to 0.61) 0.49 (0.39 to 0.61)
Uganda 2016 5892 0.54 (0.46 to 0.63) 0.49 (0.42 to 0.57)
South Africa 2016 1358 0.85 (0.75 to 0.96) 0.89 (0.78 to 1.00)
*Adjusted for pregnancy planning, birth weight, region of residence, sex of child, mother’s age at birth, mother’s education, number of 
antenatal visits, birth order, maternal tobacco use, place of delivery, types of residence (rural/urban), distance to health facility, mother’s 
occupation and household wealth.
Congo Bra, Congo-Brazzaville; Congo DR, Democratic Republic of the Congo; DHS, Demographic and Health Surveys; PR, prevalence ratio.
survey collection processes that enabled calculation of the 
breastfeeding indicators. Furthermore, to ensure contem-
poraneous analyses, only surveys with data collected from 
2010 or later were included. The flow scheme for country 
selection is displayed in figure 1.
A descriptive overview of the data is presented in 
table 1. The last three columns provide the prevalence of 
breastfeeding indicators while the third column provides 
the caesarean section rates among singleton last-born 
children who were born in the past 2 years before the 
survey. The proportion of live singleton births deliv-
ered by caesarean section ranged from 1.2% in Niger to 
24.3% in South Africa. The prevalence of early initiation 
of breastfeeding was highest in Burundi (85.4%) and 
lowest in Guinea at 16.4%. The prevalence of exclusive 
breastfeeding under 6 months varied from 0.3% in Chad 
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Figure 2 Association between caesarean birth and early 
initiation of breastfeeding in sub-Saharan Africa. aPR, 
adjusted prevalence ratio; Congo Bra, Congo-Brazzaville; 
Congo DR, Democratic Republic of the Congo.
to 88.0% in Rwanda. The prevalence of children ever 
breastfed is high across sub-Saharan African countries, 
with 97% of these countries have a prevalence of more 
than 90%.
early initiation of breastfeeding
At the individual country level, the fully adjusted anal-
yses in table 2 show that, compared with vaginal birth, 
caesarean section was associated with aPR for early initi-
ation of breastfeeding that ranged from 0.24 (95% CI 
0.17 to 0.33) in Tanzania to 0.89 (95% CI 0.78 to 1.00) 
in South Africa. Figure 2 shows the random-effects 
meta-analysis where caesarean birth was associated with 
a 46.0% lower prevalence of early initiation of breast-
feeding (pooled aPR, 0.54 (95% CI 0.48 to 0.60)). 
However, the heterogeneity associated with pooled esti-
mates for early initiation of breastfeeding was high (χ2 p 
value=0.000, I2=84.5%).
subgroup analyses
Subgroup analyses were conducted to understand the 
possible source of heterogeneity associated with pooled 
estimate of the association between caesarean section 
and early initiation of breastfeeding based on geographic 
regions, rate of caesarean section and prevalence of early 
initiation of breastfeeding. These investigations did not 
indicate that any of these variables are important sources 
of heterogeneity (ie, the heterogeneity remains high). 
The forest plots from these subgroups investigation are 
presented in online web appendix 6, figures A-C.
exclusive breastfeeding under 6 months
At the individual country level, the fully adjusted anal-
yses in table 3 show that, compared with vaginal birth, 
caesarean section was associated with aPR for exclusive 
breastfeeding under 6 months that ranged from 0.58 
(95% CI 0.34 to 0.98) in Angola to a high aPR of 1.93 
(95% CI 0.46 to 8.10) in Cote d'Ivoire. Figure 3 shows 
the random-effects meta-analysis where caesarean birth 
was associated with a 6.0% lower prevalence of exclusive 
breastfeeding under 6 months (pooled aPR, 0.94 (95% 
CI 0.88 to 1.01)).
Children ever breastfed
At the individual country level, the fully adjusted anal-
yses in table 4 show that, compared with vaginal birth, 
caesarean section was associated with aPR for children 
ever breastfed that ranged from 0.91 (95% CI 0.82 to 1.02) 
in Gabon to 1.02 (95% CI 0.98 to 1.06) in Guinea and 
1.02 (95% CI 0.99 to 1.04) in Gambia. Figure 4 shows the 
random-effects meta-analysis which indicated a 2% lower 
prevalence of children ever breastfed among caesarean 
versus vaginally born children (pooled aPR, 0.98 (95% CI 
0.98 to 0.99)).
DIsCussIOn
Main findings
Our study examined the impact of caesarean section 
on breastfeeding indicators—early initiation of breast-
feeding, exclusive breastfeeding under 6 months and 
children ever breastfed—in sub-Saharan Africa. The with-
in-country aPR for early initiation of breastfeeding and 
exclusive breastfeeding under 6 months varies widely 
across countries but not for children ever breastfed. On 
the other hand, our finding in meta-analysis, combining 
the 33 countries data from sub-Saharan Africa shows that 
caesarean section had a negative influence on early initia-
tion of breastfeeding (a 46% reduction in the prevalence 
of early initiation of breastfeeding). Our other meta-anal-
yses showed little difference in exclusive breastfeeding 
under 6 months and children ever breastfed between 
infants born by caesarean section versus vaginal birth in 
sub-Saharan Africa.
Interventions such as physical and psychological 
support for women to initiate and establish successful 
breastfeeding after caesarean birth may be essential 
because early initiation of breastfeeding is linked to a 
greater success in establishing breastfeeding, helps the 
uterus to return to its normal size quickly, guarantees that 
the newborn receive ‘colostrum’ (the first breastmilk), 
avoids baby needing artificial feeds and reduces neonatal 
mortality.31–33
In this study, the rate of caesarean section in the past 
2 years before the surveys ranged from 1.2% in Niger 
to 24.3% in South Africa. This figure may reveal that 
caesarean section rate is low among some countries in 
sub-Saharan Africa which may be due to inadequate access, 
especially among the poorest women.34 The prevalence 
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Table 3 Crude and multivariable-adjusted prevalence ratios for exclusive breastfeeding under 6 months associated with 
caesarean versus vaginal births
Country Year of DHS Sample size
Unadjusted PR
(95% CI)
Adjusted PR*
(95% CI)
Ethiopia 2016 1081 0.87 (0.55 to 1.37) 0.80 (0.50 to 1.26)
Namibia 2013 517 0.88 (0.66 to 1.19) 0.90 (0.66 to 1.22)
Burkina Faso 2010 1433 1.01 (0.48 to 2.14) 0.95 (0.46 to 1.95)
Burundi 2016–2017 1213 0.95 (0.84 to 1.08) 0.97 (0.86 to 1.09)
Togo 2013–2014 589 1.24 (0.99 to 1.55) 1.10 (0.88 to 1.38)
Benin 2017–2018 1339 0.99 (0.69 to 1.42) 1.01 (0.73 to 1.39)
Cameroon 2011 1094 2.18 (1.37 to 3.47) 1.64 (1.06 to 2.52)
Comoros 2012 318 1.13 (0.40 to 3.19) 1.29 (0.49 to 3.35)
Congo Bra 2011–2012 934 0.78 (0.34 to 1.80) 1.02 (0.38 to 2.78)
Congo DR 2013–2014 1895 0.88 (0.60 to 1.29) 0.75 (0.51 to 1.11)
Cote d'Ivoire 2011–2012 760 2.51 (1.03 to 6.09) 1.93 (0.46 to 8.10)
Gabon 2012 621 1.05 (0.20 to 5.55) 1.10 (0.15 to 8.05)
Senegal 2010–2011 1308 1.18 (0.79 to 1.78) 1.14 (0.75 to 1.71)
Gambia 2013 939 0.80 (0.37 to 1.72) 0.84 (0.39 to 1.79)
Ghana 2014 598 0.98 (0.72 to 1.32) 1.01 (0.74 to 1.37)
Guinea 2012 701 0.98 (0.23 to 4.13) 0.67 (0.19 to 2.45)
Liberia 2013 708 1.36 (1.01 to 1.84) 1.46 (1.09 to 1.97)
Mali 2012–2013 984 1.51 (1.01 to 2.25) 1.53 (1.02 to 2.31)
Mozambique 2011 1025 0.91 (0.57 to 1.45) 0.84 (0.54 to 1.30)
Niger 2012 1281 0.83 (0.30 to 2.24) 0.69 (0.24 to 1.92)
Nigeria 2013 2881 1.69 (1.02 to 2.82) 0.77 (0.48 to 1.26)
Rwanda 2014–2015 690 0.91 (0.81 to 1.01) 0.92 (0.82 to 1.02)
Sierra Leone 2013 1095 1.11 (0.68 to 1.82) 1.30 (0.85 to 1.99)
Zambia 2014–2015 1170 0.84 (0.65 to 1.09) 0.89 (0.68 to 1.17)
Angola 2015–2016 1588 0.65 (0.36 to 1.18) 0.58 (0.34 to 0.98)
Tanzania 2015–2016 997 0.80 (0.58 to 1.09) 0.76 (0.55 to 1.07)
Zimbabwe 2015 590 0.95 (0.61 to 1.47) 1.09 (0.73 to 1.64)
Malawi 2015–2016 1605 1.20 (1.03 to 1.39) 1.16 (0.99 to 1.37)
Lesotho 2014 322 0.96 (0.68 to 1.34) 1.10 (0.85 to 1.44)
Kenya 2014 845 0.79 (0.55 to 1.13) 0.73 (0.53 to 1.00)
Uganda 2016 1459 0.91 (0.75 to 1.10) 0.90 (0.75 to 1.09)
South Africa 2016 339 0.69 (0.42 to 1.13) 0.76 (0.49 to 1.19)
*Adjusted for pregnancy planning, birth weight, region of residence, sex of child, mother’s age at birth, mother’s education, number of 
antenatal visits, birth order, maternal tobacco use, place of delivery, types of residence (rural/urban), distance to health facility, mother’s 
occupation and household wealth.
Congo Bra, Congo-Brazzaville; Congo DR, Democratic republic of the Congo; DHS, Demographic and Health Surveys; PR, prevalence ratio.
of early initiation of breastfeeding ranged from 16.4% to 
85.4% across the 33 sub-Saharan African countries with 
one-third of these countries have a prevalence of less than 
50%, suggesting a considerable proportion of newborns 
are not breastfed within 1 hour postbirth. Similarly, there 
were a substantial disparities in the prevalence of exclu-
sive breastfeeding under 6 months in sub-Saharan Africa 
(ranged from 0.3% to 88.0%), with a very low preva-
lence in Chad (0.3%) and Gabon (6.1%). The very low 
prevalence of exclusive breastfeeding under 6 months in 
Chad and Gabon may warrant the need for urgent inter-
ventions such as improving counselling skills of health 
workers on exclusive breastfeeding and increasing the 
family and/or community support for breastfeeding35 
in these countries. However, the prevalence of children 
ever breastfed is high (90% plus) among the majorities 
of countries (ie, 32 countries) and ranged from 84.4% in 
South Africa to 99.2% in Burkina Faso.
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Figure 3 Association between caesarean birth and 
exclusive breastfeeding under 6 months in sub-Saharan 
Africa. aPR, adjusted prevalence ratio; Congo Bra, Congo-
Brazzaville; Congo DR, Democratic Republic of the Congo.
early initiation of breastfeeding
Our within-country adjusted analyses and random-effects 
meta-analysis of 33 countries revealed that the preva-
lence of early initiation of breastfeeding was lower among 
infants delivered by caesarean section compared with 
infants born vaginally. This finding is consistent with a 
previous study conducted in Canada that reported more 
women who underwent planned caesarean birth did 
not initiate breastfeeding.19 Moreover, Takahashi et al36 
in their study conducted based on WHO global surveys 
completed in 24 countries in Africa, Latin America and 
Asia found that caesarean delivery was negatively associ-
ated with the rate of early initiation of breastfeeding. It 
has been suggested that early initiation of breastfeeding 
has numerous benefits for newborns. For example, early 
initiation of breastfeeding, which can be supported 
and facilitated by skin-to-skin contact between mother 
and infant, may promote exclusive breastfeeding under 
6 months of life. Findings from our meta-analysis which 
showed a 46% reduction in the practice of early initiation 
of breastfeeding among infants born by caesarean versus 
vaginal births is of public health importance, and health 
programmes and healthcare providers in low-income and 
middle-income countries should consider interventions 
to promote and support early initiation of breastfeeding.
Support to improve early initiation of breastfeeding 
should be a priority to improve neonatal survival and 
enhance long-term health of infants. Not initiating breast-
feeding within an hour is associated with an increased 
risks of neonatal mortality and reduced opportunity of 
benefiting from the immune properties that the ‘colos-
trum’ provides to the newborns.32 33
An earlier meta-analysis that included studies conducted 
outside of Africa20 reported a similar result to ours: the 
negative effect of caesarean section on early initiation of 
breastfeeding is more pronounced among children born 
after caesarean section than after vaginal birth. Inter-
ventions such as immediate or early skin‐to‐skin contact, 
parent education and use of hand expressed breastmilk 
(to establish and maintain an adequate milk supply) may 
help mothers to practice early initiation of breastfeeding 
following caesarean birth in sub-Saharan Africa.
exclusive breastfeeding under 6 months and children ever 
breastfed
The present study showed that the within-country aPR 
for exclusive breastfeeding under 6 months associated 
with caesarean versus vaginally born infants varied from 
a low aPR of 0.58 (95% CI 0.34 to 0.98) in Angola to a 
high aPR of 1.93 (95% CI 0.46 to 8.10) in Cote d'Ivoire. 
These findings suggest that caesarean section favours the 
practice of exclusive breastfeeding under 6 months for 
some countries, while it has adverse effects for others. 
These associations would appear to be counter-intui-
tive, given that caesarean section may be a barrier for 
exclusive breastfeeding under 6 months, yet given that 
institutional delivery, where the procedure is performed, 
caesarean section is among the facilitators of exclusive 
breastfeeding.37 In developing countries, most poor 
women give birth at home assisted by traditional birth 
attendants. Cultural beliefs and traditional feeding prac-
tices may prevent women from initiating breastfeeding 
immediately postbirth, which, in turn, affects the prac-
tice of exclusive breastfeeding under 6 months.2 38 There-
fore, when poor and/or uneducated women undergo 
caesarean section in developing countries, there is a 
possibility that women fed their newborn exclusively 
breast milk because health workers provide immediate 
breastfeeding support at delivery in health facilities. This 
was confirmed by a previous study which reported inter-
ventions such as individual immediate breastfeeding 
support at delivery, counselling or group education and 
lactation management increase exclusive breastfeeding 
by 49% (95% CI 33 to 68) and any breastfeeding by 66% 
(95% CI 34 to 107).39
On the other hand, the findings of our meta-anal-
ysis suggested little influence in exclusive breastfeeding 
under 6 months (pooled aPR, 0.94 (95% CI 0.88 to 1.01) 
and children ever breastfed (pooled aPR, 0.98 (95% 
CI 0.98 to 0.99) among caesarean versus vaginally born 
infants in sub-Saharan Africa. The current findings are 
comparable with two previous studies which found that 
caesarean section has little influence on exclusive breast-
feeding (risk ratio, 1.08; 95% CI 0.82 to 1.41)39 and any 
breastfeeding practice at 6 months among mothers who 
initiated breastfeeding (pooled OR, 0.95; 95% CI 0.89 to 
1.01).20
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Table 4 Crude and multivariable-adjusted prevalence ratios for children ever breastfed, associated with caesarean versus 
vaginal births
Country Year of DHS Sample size
Unadjusted PR
(95% CI)
Adjusted PR*
(95% CI)
Ethiopia 2016 4021 0.93 (0.84 to 1.04) 0.93 (0.84 to 1.04)
Namibia 2013 2021 0.99 (0.96 to 1.03) 1.00 (0.96 to 1.03)
Burkina Faso 2010 5745 0.98 (0.94 to 1.01) 0.98 (0.94 to 1.02)
Burundi 2016–2017 5182 0.98 (0.96 to 1.01) 0.98 (0.96 to 1.01)
Togo 2013–2014 2707 0.97 (0.94 to 1.00) 0.97 (0.94 to 1.01)
Benin 2017–2018 5337 0.99 (0.96 to 1.02) 0.99 (0.97 to 1.02)
Cameroon 2011 4604 0.98 (0.95 to 1.01) 1.00 (0.96 to 1.03)
Comoros 2012 1228 0.97 (0.91 to 1.04) 0.98 (0.92 to 1.04)
Congo Bra 2011–2012 3754 0.93 (0.86 to 1.01) 0.94 (0.87 to 1.02)
Congo DR 2013–2014 7189 0.98 (0.96 to 1.00) 0.98 (0.96 to 1.01)
Cote d'Ivoire 2011–2012 3037 0.97 (0.91 to 1.04) 0.99 (0.93 to 1.06)
Gabon 2012 2452 0.90 (0.80 to 1.02) 0.91 (0.82 to 1.02)
Senegal 2010–2011 4809 0.95 (0.91 to 1.00) 0.95 (0.91 to 1.00)
Gambia 2013 3429 1.00 (0.98 to 1.02) 1.02 (0.99 to 1.04)
Ghana 2014 2281 0.97 (0.94 to 1.00) 0.97 (0.94 to 1.01)
Guinea 2012 2748 1.00 (0.97 to 1.03) 1.02 (0.98 to 1.06)
Liberia 2013 3001 0.95 (0.88 to 1.02) 0.94 (0.88 to 1.01)
Mali 2012–2013 3884 1.00 (0.98 to 1.03) 1.01 (0.98 to 1.03)
Mozambique 2011 4519 1.00 (0.98 to 1.02) 1.01 (0.99 to 1.04)
Niger 2012 4668 0.96 (0.89 to 1.04) 0.97 (0.89 to 1.05)
Nigeria 2013 12 175 0.93 (0.89 to 0.97) 0.93 (0.89 to 0.98)
Rwanda 2014–2015 3127 0.98 (0.97 to 1.00) 0.99 (0.97 to 1.00)
Sierra Leone 2013 4569 0.94 (0.88 to 0.99) 0.93 (0.89 to 0.99)
Zambia 2014–2015 5013 0.98 (0.95 to 1.01) 1.00 (0.96 to 1.03)
Chad 2014–2015 6493 0.95 (0.89 to 1.01) 0.96 (0.90 to 1.03)
Angola 2015–2016 5738 0.99 (0.94 to 1.05) 0.97 (0.92 to 1.02)
Tanzania 2015–2016 4153 0.97 (0.94 to 1.00) 0.96 (0.93 to 1.00)
Zimbabwe 2015 2330 0.98 (0.95 to 1.01) 0.98 (0.95 to 1.01)
Malawi 2015–2016 6561 0.99 (0.96 to 1.01) 0.98 (0.96 to 1.01)
Lesotho 2014 1368 0.96 (0.88 to 1.04) 0.98 (0.92 to 1.04)
Kenya 2014 3762 1.01 (1.00 to 1.02) 1.01 (1.00 to 1.02)
Uganda 2016 5892 0.98 (0.96 to 1.00) 0.98 (0.96 to 1.00)
South Africa 2016 1358 0.93 (0.86 to 1.00) 0.96 (0.89 to 1.03)
*Adjusted for pregnancy planning, birth weight, region of residence, sex of child, mother’s age at birth, mother’s education, number of 
antenatal visits, birth order, maternal tobacco use, place of delivery, types of residence (rural/urban), distance to health facility, mother’s 
occupation and household wealth.
Congo Bra, Congo-Brazzaville; Congo DR, Democratic Republic of the Congo; DHS, Demographic and Health Surveys; PR, prevalence ratio.
strengths and limitations of this study
The strength of the present study include the use of 
nationally representative data on a large number of coun-
tries (n=33 countries) over a long time period (2010-
2017/2018). As the small number of previous studies on 
caesarean section and breastfeeding are from countries 
outside the African continent, the present study provides 
insight into the link between caesarean section and breast-
feeding in low-income and middle-income countries in 
sub-Saharan Africa. This is important because caesarean 
section rate is increasing in low-income and middle-in-
come countries, and early initiation of breastfeeding 
may be compromised when mothers undergo caesarean 
section due to several factors such as mothers’ emotional 
health and restricted mobility in the early days after the 
surgery. Moreover, in addition to the within-country 
adjusted analyses of nationally representative surveys data, 
we have also summarised our findings in a meta-analysis, 
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Figure 4 Association between caesarean birth and 
children ever breastfed in sub-Saharan Africa. aPR, adjusted 
prevalence ratio; Congo Bra, Congo-Brazzaville; Congo DR, 
Democratic Republic of the Congo.
combining data analysed individually to provide a consol-
idated effect estimate of the impact of caesarean section 
on breastfeeding indicators in sub-Saharan Africa.
We acknowledge the following limitations of this study. 
First, despite the high-quality of DHS data in low-in-
come and middle-income countries, the ascertainment 
of breastfeeding practice depends on retrospective 
maternal reports, which is at risk of misreporting. Never-
theless, a study in Mexico40 showed that the reliability of 
retrospective maternal reports of any breastfeeding prac-
tice was high (intraclass correlation coefficient=0.94). 
Furthermore, a review of 10 studies from developed 
and developing countries suggested a less than 3-year 
maternal recall period of any breastfeeding and breast-
feeding duration is valid and reliable but did not include 
any study specifically assessing early initiation of breast-
feeding.41 On the other hand, the proportion of children 
exclusively breastfed may be overestimated because exclu-
sive breastfeeding under 6 months is ascertained based 
on ‘previous day recall period’, and some children who 
are given other liquids irregularly may not have received 
other liquids or solid foods before the survey day.11 A 
study from South Africa also revealed that maternal recall 
of exclusive breastfeeding is limited in accuracy when 
compared with the ‘objective stable isotope method’ for 
assessing exclusive breastfeeding.42 Furthermore, DHS in 
developing countries are prone to incomplete and incon-
sistent reporting. Nonetheless, to overcome this problem, 
the DHS Program performs extensive data editing, 
including imputation of incomplete dates43 and make the 
final edited data files accessible to data users worldwide.
Second, DHS data do not distinguish whether the 
caesarean section was medically indicated or not. This 
would be useful to study in the future as it would be 
important to know whether delayed initiation of breast-
feeding occurs in non-medically indicated caesarean 
birth, as this could be addressed in institutional settings. 
It may be more challenging to address delayed initiation 
of breastfeeding among medically indicated emergency 
caesarean section if mothers or neonates are too sick 
to commence breastfeeding. However, mothers should 
be supported to start early expression of breast milk to 
establish and maintain an adequate milk supply when 
the newborn is too ill to breastfeed, or if the obstetric 
complication prevents mother from breastfeeding 
directly. Third, as DHS lack data on income and expen-
ditures to measure socioeconomic position (SEP) of 
the household, we have used wealth index as measure 
of relative SEP of the household. While previous 
studies suggests that asset-based index is resistant to 
most economic shocks and is less variable in response 
to income and expenditure fluctuations, the wealth 
index can be considered to be a more stable measure of 
SEP than consumption expenditure in low-income and 
middle-income countries.44 45
Finally, heterogeneity associated with pooled estimates 
for ‘early initiation of breastfeeding’ among caesarean 
versus vaginally born infants is high and the source/s 
of heterogeneity remain unclear after subgroups anal-
yses performed to explore why the effect estimates 
differ. Although we cannot be sure about the source of 
heterogeneity, the clinical presentation of mothers and 
newborn during the perinatal period may be considered 
as one possible source. For example, for women who 
delivered by emergency caesarean section after severe 
obstetric complication, initiation of breastfeeding with 
an hour may be very difficult or impossible, while for 
women with less labour complication delivered by emer-
gency caesarean section or planned caesarean section, 
initiation of breastfeeding within 1 hour after birth 
may be a possibility. These scenarios may suggest clin-
ical heterogeneity between the analyses performed in 
each country because of the clinical difference (eg, due 
to confounding by indication) between countries data 
analysed. It has previously been suggested that clinical 
heterogeneity (ie, clinical deference between studies or 
trials) should be explored.46
COnClusIOns
Caesarean section had a negative influence on early initi-
ation of breastfeeding but showed little association with 
exclusive breastfeeding under 6 months and children 
ever breastfed among infants born after caesarean section 
versus vaginal birth in sub-Saharan Africa. Health inter-
ventions to promote and support women to initiate and 
maintain breastfeeding after caesarean birth should be 
considered.
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